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BRIEF ASSESSMENT

PHASE I INSPECTION REPORT

NATIONAL PROGRAM OF INSPECTION OF DAMS 0

DAM: DIKE:

. Name: NEW BRITAIN NEW BRITAIN
RESERVOIR DAM RESERVOIR DIKE

Inventory Number: 00661 00680
State Located: CONNECTICUT CONNECTICUT
County Located: NEW HAVEN HARTFORD
Town Located: WOLCOTT SOUTHINGTON
Stream: ROARING BROOK
Owner: NEW BRITAIN WATER COMPANY
Date of Inspection: MAY 4, 1979 AND JULY 16, 1979
Inspection Team: PETER M. HEYNEN, P.E.

MIRON PETROVSKY
r GEORGE STEPHENS

JAY COSTELLO

The project, built in 1904, consists of an earthfill dam.
a spillway and an earthfill dike. The total length of the
project is 760+ feet. Both earthfill structures have a
concrete corewall which is founded on bedrock.

The 370+ foot long dam and the 350+ foot long dike are
similar structures with a 15 foot wide crest and upstream and
downstream slope inclinations of 2 horizontal to 1 vertical.
The heights of the dam and dike are 37+ feet and 39+ feet,

I- respectively, with the top of the concrete corewall at-3 feet
below either crest. The dike, located approximately 800 feet
northeast of the dam, has a dry laid stone retaining wall on
the downstream slope.

The spillway, located 60+ feet from the left side of the
dam is a 30 foot long rubble masonry weir with a 12 to 16 inch
thick concrete cover and concrete training walls. Stop-
planks, 1.9 feet high, are installed on the weir crest with
approximately 3 feet of freeboard from the stop-planks to the
dam crest.

The outlet facilities are a 30 inch diameter low-level
outlet and a gatehouse located on the downstream toe of the
dam. The gate valve is operable.



Based upon the visual inspection at the site and past per- 0

formance, .the dam is judged to be in fair condition and the
dike to be in poor condition. No evidence of instability of
the dam embankment or appurtenant structures was observed.
There are areas requiring attention, maintenance and monitor-
ing, such as seepage problems which may occur or may be occur-
ing with the new water surface now to the top of the recently 0
installed stop-planks, which is very close to or higher than
the corewall. Also, severely deteriorated concrete at the
spillway and seepage near the outlet structure are matters of
concern. No evidence of instability of the dike embankment
was observed. However, brush and trees on the crest and down- ...

[L stream slope could cause seepage through the embankment.- 0

In accordance with Corps of Engineers Guidelines and the
size (small) and hazard (high) classification of the project,
the test flood will be equivalent to the Probable Maximum
Flood (PMF). Peak inflow to the reservoir is 5300 cfs; peak
outflow is 4800 cfs with the dam overtopped 1.7 feet and the
dike overtopped 1.0 foot. The spillway capacity is 400 cubic
feet per second (cfs) with the stop-planks install d, which is
equivalent to 8% of the routed test flood outflow. XThe spill-
way capacity with the stop-planks removed is 1120 cfs or 23%
of the routed test flood outflow.,

It is recommended that the owner retain the services of a
registered professional engineer to perform a more detailed
hydraulic/hydrologic analysis to determine the adequacy of the
project discharge. Recommendations should be made by the en-
gineer and implemented by the owner. Attention should be fo-

-- cused on immediate removal of the stop-planks until all reme-
dial measures and recommendations are instituted, better main-
tenance, and rehabilitation of the concrete weir and training
walls.

The above recommendations and any further remedial mea-
L sures which are discussed in Section 7, should be instituted

within one (1) year of the owner's receipt of this report.

PL CON~~6

- Peter M. Heynen, P.
Project Manager
Cahn Engineers, Inc.

egiB. Vinal, Jr.',/P.E.
Senior Vice President
Cahn Engineers, Inc.
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This Phase I Inspection Report on New Britain Reservoir Dam
has been reviewed by the undersigned Review Board members. In
our opinion, the reported findings, conclusions, and
recommendations are consistent with the Recommended Guidelines . ..

U for Safety Inspection of Dams, and with good engineering S
-udgment and practice, and is hereby submitted for approval.

I ~ CHARLES G. TIERSCH, Chairman I 0
Chief, Foundation and Materials Branch
Engineering Division

FRED J. RAVENS, Jr., Member
Chief, Design Branch
Engineering Division

SAUL C. COOPER, Member
Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

JOE B. FRYAR
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspection. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the - 0
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. In cases where the
reservoir was lowered or drained prior to inspection, such
action, while improving the stability and safety of the dam, ..
removes the normal load on the structure and may obscure 0
certain conditions which might otherwise be detectable if
inspected under the normal operating environment of the
structure.

It is important to note that the condition of a dam
depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It would
be incorrect to assume that the present condition of the dam
would necessarily represent the condition of the dam at some
point in the future. Only through continued care andm inspection can there be any chance that unsafe conditions will
be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test Flood is based on
the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test flood
should not be interpreted as neccessarily posing a highly
inadequate condition. The test flood provides a measure of
relative spillway capacity and serves as an aid in determining
the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the
downstream damage potential.

L S
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PHASE I INSPECTION REPORT

NEW BRITAIN RESERVOIR DAM

5 SECTION I - PROJECT INFORMATION I°

1.1 GENERAL

a. Authority - Public Law 92-367, August 8, 1q72,
* authorized the Secretary of the Army, thrnugh the Corps of S -

Engineers, to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of the
Corps of Engineers has been assigned the responsibility of
supervising the inspection of dams within the New England
Region. Cahn Engineers, Inc. has been retained by the New
England Division to inspect and report on selected dams in the . S
State issued to Cahn Engineers, Inc. under a letter of March
30, 1979 from John P. Chandler, Colonel, Corps of Engineers,
Contract No. 33-79-C-0059 has been assigned by the Corps of
Engineers for this work.

b. Purpose of Inspection Program - The purposes of the
program are to:

1. Perform technical inspection and evaluation of non-
federal dams to identify conditions requiring
correction in a timely manner by non-federal . ..

I interests. 0

2. Encourage and prepare the States to quickly initiate
effective dam inspection programs for non-federal
dams.

3. To update, verify and complete the National Inventory S
of Dams.

c. Scope of Inseection Program - The scope of this Phase
I inspection report includes:

1. Gathering, reviewing and presenting all available data
as can be obtained from the owners, previous owners,
the state and other associated parties.

2. A field inspection of the facility detailing the
visual condition of the dam, embankments and
appurtenant structures. t *

3. Computations concerning the hydraulics and hydrology
of the facility and its relationship to the calculated
flood through the existing spillway.

1k 0
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4. An assessment of the condition of the facility and
corrective measures required.

It should be noted that this report does not pass judge-
ment on the safety or stability of the dam other than on a .0 visual basis. The inspection is to identify those features of S S
the dam which need corrective action and/or further study.

1.2 DESCRIPTION OF PROJECT

a. Location - The dam is located on Roaring Brook in a
* rural area of the town of Wolcott, County of New Haven, State 0

of Connecticut. The dam is shown on the Southi~gton USGS
Quadrangle Ma% having coordinates latitude N 41 36.5' and
longitude W 72 56.1'.

- The dike is located 800 feet northeast of .
the dam on a swale at the beginning of an unnamed brook in a S S
rural area of the town of Southington, County of Hartford,
State of Connecticut. The dike is shown on the Southington
USGS Quadrangle Map.

b. Description of Dam and Appurtenances - The dam is an
earthfill embankment with a concrete corewall, spillway and an 0 0
earth dike with a concrete corewall located approximately 800
feet northeast of the dam. All structures are founded on firm
bedrock.

The dam is approximately 370 feet long and 15 feet
M wide at a top elevation of 770.4, which is 37 feet above the S S

streambed of Roaring Brook. The corewall is approximately 360
feet long and is aligned along the axis of the dam at 3 feet
below the crest. The upstream and downstream slopes are in-
clined at 2 horizontal to 1 vertical. The upstream slope is
surfaced with riprap from the toe to 1.5 feet below the dam
crest, and is underlain by 8 inches of crushed stone. The S S
crest and downstream slope have a grass cover.

The spillway consists of a 30 foot long concrete cap-
ped rubble masonry weir with 3 foot high concrete training
walls and a spillway channel excavated from a large outcrop of

* bedrock on the left end of the dam. The spillway crest is at S
elevation 765.9, or 5 feet below the top of the dam, and has
stop-planks installed to 1.9 feet above crest of the weir.

The dike, similar in construction to the dam and at
elevation 771.1 at the top, is approximately 350 feet in
length and 39 feet in height, with a concrete corewall along 3 S
the axis. The upstream and downstream slopes are 2 horizontal
to 1 vertical. Riprap protection is used on the upstream
slope with a grass cover on the crest and downstream slope. A
dry laid stone retaining wall approximately 65 feet in length
is located on the left side of the downstream slope.

2



The dam outlet is a 30 inch cast iron low level outlet
with stone masonry inlet and outlet structures. The outlet is
operated from the brick gatehouse at the downstream toe of the
main embankment.

c. Size Classification

Dam and Dike: (SMALL) - The dam and dike impound 520
acre-feet of water with the reservoir level at the top of the
dam which at elevation 770.9, is 37' above the old streambed.
According to the Recommended Guidelines, the project is clas-

* sified as small.

d. Hazard Classification

Dam: HIGH - If the dam were to be breached, there is
potential for loss of life and extensive property damage at
seven residences on the newly constructed Roaring Brook Drive
and at several residences on Mount Vernon Road, both of which
are approximately 3000 feet downstream and very close to the
streambed of Roaring Brook.

Dike: HIGH - If the dike were to be breached, there p
is potential for loss of life and extensive property damage at
17 residences on Ciccio Road and Mount Vernon Road, 2500 feet
downstream from the dike. Also there is a large housing de-
velopment situated in a low area approximately 6000 feet down-
stream of both the dam and dike which would probably be sub-
jected to flooding.

e. Ownership - New Britain Water Company
Main Street,
New Britain, Conn
Mr. Jack McMannus (203) 224-2491

I f. Operator - Ronald Baccatri (203) 876-0706

g. Purpose - Water Supply

h. Design and Construction History - The following infor-
mation is believed to be accurate based on the plans and cor-
respondence available. The dam and dike were designed and
constructed in the period between 1901 and 1904 by the New
Britain Water Company. According to the Operator, new stop-
planks approximately 1.9 feet high were constructed in 1977 to
replace deteriorating flashboards.

t 0
i. Normal Operational Procedures - The valve for the low-

level outlet is operated at least twice a year to allow
draining and filling of the reservoir. The valve is also
operated to allow water to flow downstream to a small dam and
valve house where water is retained for augmentation to
storage in the Wasel and Shuttle Meadow Reservoirs. The ris- L *
ervoir water level is normally maintained at elevation 765±.

3
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1.3 PERTINENT DATA

a. Drainage Area - 2.5 square miles of moderately steep, 0
3relatively undeveloped, wooded terrain.

b. Discharge at Damsite - Discharge is from over the
spillway and through the 30" low-level outlet located at the
central part of the dam.

1 0

1. Outlet works (conduits):

30" low level outlet
@ invert el. 734.9+: 120 cfs

2. Maximum known flood @ A 0
damsite: Unknown

3. Ungated spillway capacity
@ top of dam el. 770.4+: 400 cfs

4. Ungated spillway capacity p
@ test flood el. 772.1+: 960 cfs

5. Gated spillway capacity
@ normal pool el.: N/A

6. Gated spillway capacity * S
* @ test flood el.: N/A

7. Total spillway capacity @
test flood el. 772.1: 960 cfs

8. Total project discharge @
test flood el. 772.1: 4800 cfs

c. Elevations (Feet Above Mean Sea Level)

1. Streambed:
734.9+

2. Maximum tailwater: N/A

3. Upstream portal invert
diversion tunnel: N/A

4. Recreation pool: N/A

5. Full flood control pool: N/A

4



6. spillway crest (ungated): 765.9+ (weir)
767.8± (stop-planks)

7. Design surcharge
(original design): N/A

8. Top of Dam: design - 770.9+
existing - 770.4+

9. Top of Dike: design - 770.9+
existing - 771.1+

10. Test flood design surcharge: N/A

d. Reservoir

1. Length of maximum pool: 4000 ft.

2. Length of recreation pool: N/A

3. Length of flood control pool: N/A

e. Storage

1. Recreation pool: N/A

2. Flood control pool: N/A

3. Spillway crest pool: 520 acre-ft.

4. Top of dam: 700 acre-ft.

L 5. Test flood pool: 780 acre-ft. -

f. Reservoir Surface

1. Recreation pool: N/A

2. Flood control pool: N/A

3. Spillway crest: 55 acres

4. Top of dam: 64 acres

5. Test flood pool: 70 acres

g. Dam

1. Type: Earth embankment

5



2. Length: 370 ft.

3. Height: 37 ft.

4. Top width: 15 ft.

5. Side slopes: 2H to IV Upstream
2H to IV Downstream

6. Zoning: N/A •
7. Impervious Core: Concrete Corewall

8. Cutoff: N/A

9. Grout curtain: N/A

10. Other N/A

Dike

1. Type: Earth embankment

2. Length: 350 ft.

3. Height: 39 ft.

4. Top width: 15 ft.

5. Side slopes: 2H to lV Upstream
2H to IV Downstream

6. Zoning: N/A

L 7. Impervious Core: Concrete Corewall

8. Cutoff: N/A

9. Grout curtain: N/A

10. Other: 65 foot Stone retaining
wall at left downstream
toe

h. Diversion and Regulatory Tunnel - N/A

i. Spillway

1. Type: Concrete ogee weir with
1.9 foot stop-planks

2. Length of weir: 30 ft.

6



3. Crest el.: 765.9+ (weir)
767.8+ (stop-planks)

4. Gates: N/A

5. Upstream Channel: Natural lake bottom

6. Downstream Channel: Rock

7. General: Spillway and channel
|. excavated from bedrock

j. Re~ulating Outlets - The only regulating outlet
is the 30 inch pipe located at the central part of the dam
and operated at the gatehouse.

1. Invert: 734.9

2. Size: 30"

3. Description: Cast iron

4. Control Mechanism: Hand operated floor
stand

5. Other: N/A

p 7
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SECTION 2: ENGINEERING DATA

2.1 DESIGN

a. Available Data - The available data consists of design
drawings dated 1903 and "as-built" drawings dated 1904 by
Percy M. Blake for the New Britain Water Company. There is
also correspondence from the New Britain Water Company, the
State of Connecticut Water Resources Commission and Cahn
Engineers, Inc.

b. Design Features - The 1903 drawings indicate design
features and the 1904 drawings indicate actual conditions.

c. Design Data - There were no engineering values,
assumptions, test results or calculations available for the
original design.

2.2 CONSTRUCTION

a. Available Data - Although the available plans are not
titled "as-built" drawings, they are a reasonable repre- p
sentation of the project features as constructed.

b. Construction Considerations - No information was
available.

* i 2.3 OPERATIONS p 0

Lake level readings are taken daily except on weekends and
during winter months when they are taken every 2 to 3 weeks.
The owner reported that the dam spillway capacity has never
been exceeded. No formal operations records are known to

, & exist. _o

2.4 EVALUATION

a. Availability - Existing data was provided by the New
Britain Water Company and the State of Connecticut Water
Resources Commission. The owner made the operations available
for visual inspection.

b. Adequacy - The limited amount of detailed engineering
data available was generally inadequate to perform an in-depth
assessment of the dam, therefore, the final assessment of this
dam must be based primarily on visual inspection, performance 1 0

history, hydraulic computations of spillway capacity and
approximate hydrologic judgements.

8 S
8
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c. Validity - Although no drawings are titled "as-
built", the drawings dated 1903 seem to be design plans and
drawings dated 1904 indicate as-built conditions. Some fea-
tures indicated on the design plans could not be identified
during field inspections. No evidence could be found to prove S S
the existence of a drainage gutter or retaining wall on the
downstream toe of the dam, just above the gatehouse. Also, no
evidence of a 6 inch cast i:on drain pipe out of the gatehouse
could be found. Elevations of the top of both the dike and dam
were not as indicated in existing plans (See Section 3.1.b and .
Sheet B-4).I

.t S

p 0
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SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General - The general condition of the project is
fair. Inspection did reveal some areas requiring maintenance
and monitoring. The reservoir level was 767.9+ (May 4, 1979)
and 760.5+ (July 16, 1979) at the time of our inspections and
the weather was sunny and dry.

b. Dam - The dam is considered to be generally in fair
condition and consists of an earth embankment and concrete
corewall.

Crest - The 15 foot wide crest has a grass cover that
has been eroded by trespassing vehicles. There are ruts of S

several inches in depth and almost complete deterioration of
the grass cover. No misalignment, visible depressions or
cracks were observed in the crest. However, an erosion area
filled with water was noted on the top of the dam near the
right abutment (Photo 1) and the upstream side of the right
abutment has a substantial eroded area probably caused by 0

storm runoff (Photo 2).

The first inspection (May 4, 1979) revealed that the
freeboard to the top of the dam was smaller than to the top of
the dike. The subsequent rough topographic survey (July 16,

1' 1979) showed the elevations of the top of the dam and the dike
were approximately 770.4 and 771.1, respectively, as opposed
to the design elevations of 770.9. From these figures it is
evident that the top of the dam is 0.7 feet lower relative to
the top of the dike and 0.5 feet lower than the design eleva-
tions.

Upstream Slope - The slope inclination is 2 horizontal
to 1 vertical and protection is 18 inch thick stone paving to
approximately 1 to 2 feet below the top of the dam. The paving
does not have any visible displacement or areas needing re-
placement, although there is some vegetation between the
stones (Photo 3). A pine tree of 12 to 15 inches in diameter
was noted at the left end of the embankment.

Downstream Slope - The downstream slope of the dam,
with an inclination of 2 horizontal to 1 vertical, has a grass
cover protection. Plans indicate the toe of the dam probably
has a drainage system leading to the tile outlet pipe which is S

located near the right side of the masonry outlet headwall
below the gatehouse.

No misalignments, cracks or seepage was observed on
the downstream slope of the embankment.

10
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Erosion, caused by motorcycles, approximately 2 foot
wide and 1 foot deep was noted on the dam slope just upstream
from the gatehouse (Photo 4). A considerable area of this
slope and toe is covered with brush and trees, some of which
are 10 to 12 inches in diameter.

The 6 inch drain pipe outlet directed toward the toe -
of the dam had a measured flow range from 4 to 5 gallons per
minute. The water was clear but some deposits of brown fine
silt were observed near the outlet (Photo 7).

* |Dike - The dike appears to be in poor condition and -

consists of an earth embankment, concrete corewall and a stone
retaining wall.

Crest - The crest of the dike is 15 feet wide and has
a grass cover. The grass cover however, has been overgrown by
heavy brush and small trees, leaving an open path of only 4 to
5 feet wide. 0

Upstream Slope - The slope inclination is 2 hori-
zontal to 1 vertical with stone paving to approximately 1 to 2
feet below the crest. The stone paving does not have any
visible displacement or areas needing replacement, although
there is some vegetation between the stones. Also, the top of 0
the slope, just above the paving, is overgrown by trees and
brush (Photo 5).

Downstream Slope - The downstream slope has an in-
iclination of 2 horizontal to 1 vertical and has a grass cover

which is overgrown with weeds, brush and large trees up to 12 0
inches in diameter. The stone retaining wall shows some signs
of deterioration with various types of vegetation growing be-
tween the stones (Photo 6) (See Sheet B-3).

L Spillway - The spillway is located on the left end of

the dam and is considered to be in poor condition. The 30 foot S
long and 4 foot high weir is a stone masonry structure faced
with 12 to 16 inch thick concrete. The concrete spillway
training walls are adjoined to a natural rock formation.
Stop-planks, 1.9 feet in height, were installed on the spill-
way weir nearly two years ago. At that time, the spillway weir
and the training walls had been patched to repair cracking. - 0

The inspections disclosed considerable damage to the
spillway. The spillway weir had cracks, exposed aggregate on
the downstream face and erosion of concrete at the base of the
wier (Photo 12). Cracking and spalling of the concrete with
lime deposits and wet areas were observed on both training - 9
walls (Photos 9 and 10). Some cracks were large and probably
extended the width of the concrete to the bedrock abutment.

0
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The left spillway training wall was the most deteriorated and
had a wash-out of nearly 2 feet in height at the base of the
downstream end (Photo 9). This part of the wall is losing
support, causing several horizontal cracks about 6 feet above
the spillway channel. An unstable area with several loose
boulders was noted in the left abutment above the downstream
end of the training wall. Several boulders were noted in the
spillway channel probably from this zone (Photos 11 and 12).

The spillway had some obstructions in the discharge
channel in the form of large boulders and trees (Photos 11 and
12).

c. Appurtenant Structures - The appurtenant structures of
the dam are a gatehouse, a stone masonry headwall with a 30
inch diameter low-level outlet, and a discharge channel. The
valve for the low-level outlet is in the gate house on the
downstream side of the dam. No other means of controlling
flow through the 30 inch outlet was evident.

The gatehouse is in good condition. No cracks or
spalling of the brick walls were observed. Several cracks in
the mortar joints and lime deposits along the joints were
noted on the headwall (Photo 8). There were also several wet
areas under the joints on the lower portion of the headwall.

There was seepage and wet areas on both sides of the
outlet discharge channel. One such area is located just down-
stream of the tile drain pipe outlet. It extends 10 to 15 feet
and has a estimated total flow rate of 3 to 5 gallons per
minute. A small amount of brown silt was observed at the wet
area on the right side of outlet channel. The second area is
on the left side of the channel at a distance of 10 to 12 feet
from the end of the masonry wing wall. This area has a length
of 6 to 9 feet. The origin of these wet areas appears to be

I_ connected with seepage through the main embankment.

The outlet channel is the old natural stream with flat
slopes. There are numerous stones, some boulders and dead
trees in the channel (Photo 8).

d. Reservoir Area - The shoreline surrounding the pond is
heavily wooded and largely undeveloped. There is a service
road to the dam site on the west side of the reservoir. A
large gully has formed in this road exposing a drain pipe and
prohibiting easy access to the dam.

e. Downstream Channel - The downstream channel is mostly
undeveloped, steep-sided and wooded to the initial impact
area.

12
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3.2 EVALUATION

Based upon the visual inspection, the project was assessed 0I as being generally in fair condition. The dam itself is in

fair condition and the dike and spillway conditions are
generally poor. The following features which could influence
the future condition and/or stability of the project were
identified.

3 1. Further deterioration of the crest, the downstream
slope and the right abutment of the dam by vehicles,
foot traffic and storm runoff could lead to extensive
erosion and eventual weakening of the dam.

2. Heavy brush and trees on the crest, upstream and
downstream slopes of the dam and dike impede mon-
itoring, accumulate moisture and could increase
seepage in the project and will cause extensive damage
if trees overturn during strong winds and/or hurricane
conditions.

3. Although, at the present time the seepage through the
embankment appears to be stable, it could intensify
and compromise the stability of the dam.

4. Because of stop-plank installation on the spillway
crest, which was not part of the original design, the
phreatic surface in the dam body could be higher than
the concrete corewall, causing an increase in seepage
and saturation of the dam, leading to reduction in
stability. The stop-planks are also causing a
reduction in spillway capacity which could lead to
overtopping and erosion of the dam.

5. The elevation of the top of the dam is approximately
0.7 feet lower than the top of the dike. Therefore,
any hydraulic calculations should take this into
account.

6. Cracking and spalling of concrete at the spillway weir
and the wash-out of the spillway training walls could
lead to accelerating deterioration and possible
failure of the spillway weir.

7. The valve for the 30 inch low level outlet is located
on the downstream side of the dam. This could lead to
seepage and stability problems caused by high pressure
in the pipe.

13



SECTION 4: OPERATIONAL PROCEDURES

4.1 REGULATING PROCEDURES

Flows out of the reservoir are increased in the spring to -

increase project discharge and to allow drawdown of the
reservoir level. The valve is then shut almost completely
during summer months to allow filling of the reservoir. The
valve is also opened periodically for augmentation of storage
to Wasel Reservoir and Shuttle Meadow Reservoir. During the
warmer seasons, reservoir level readings are taken daily - -
during the working week. In the winter, readings are taken
every 2-3 weeks.

4.2 MAINTENANCE OF DAM AND DIKE

The grass is cut and brush removed about twice a year on
- the dam embankment. No maintenance is performed on the dike.

Maintenance and repairs are done by the New Britain Water
Company. No regular inspection schedule is known to exist for
either the dike or the dam.

4.3 MAINTENANCE OF OPERATING FACILITES S

Maintenance consists of greasing the floor stand and
opening the valve several times a year.
4.4 DESCRIPTION OF ANY FORMAL WARNING SYSTEM IN EFFECT

No formal warning system is in effect.

4.5 EVALUATION

The operation and maintenance procedures require
improvement. A formal program of operation and maintenance
procedures should be implemented, including documentation to
provide complete records for future reference. Also, a formal
warning system should be developed and implemented within the
time frame indicated in Section 7.1c. Remedial operation and
maintenance recommendations are presented in Section 7.

14
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. General - The project is basically a low surcharge
storage - high spillage earth embankment. The drainage area
is small and the terrain surrounding the project is fairly
steep. The dam is 0.7 feet lower than the dike which is lo- 0
cated approximately 800 feet northeast of the dam.

b. Design Data - No computations are available for the
original construction or any subsequent modifications.

c. Experience Data - No information on serious problem
situations arising at the dam were found, and it was reported
that the dam has never been overtopped.

d. Visual Observations - Several small trees and large
boulders were observed in the spillway channel. Also, logs
and boulders were found in the outlet discharge channel.

e. Test Flood Analysis - The test flood for this high
hazard, small size dam is equivalent to the Probable Maximum
Flood (PMF) of 5300 cubic feet per second (cfs), which is also
equivalent to the peak inflow to the reservoir (Appendix D-5).
Peak outflow is 4800 cfs with the dam overtopped 1.7 feet and
the dike overtopped 1.0 foot (Appendix D-5). Based upon our
hydraulics computations, the spillway capacity is 400 cfs with
the stop-planks installed and 1120 cfs with the stop-planks
removed, which is 8% and 23% of the routed test flood outflow
respectively.

f. Dam Failure Analysis - Utilizing the April, 1978,
"Rule of Thumb Guidance for Estimating Downstream Failure Hy-
drographs", the peak outflow at the dam before failure would
be 4800 cfs and the peak failure outflow from the dam breach-
ing would be 36,300 cfs. The initial impact area for the dam
is approximately 3000 feet downstream at Roaring Brook Drive
and Mount Vernon Road, and a breach in the dam would result in . 0
a rise of 16.5 feet in the water level at the initial impact
area, which corresponds to an increase in the water from a
depth of 3.7 feet just before the breach, to a depth of 20.2
feet just after the breach. There would be little or no damage
due to discharge before the breach, but the rapid lb.5 foot
increase in water level at the initial impact area would inun-
date at least 7 houses to a depth of 7 feet.

Peak failure outflow for the dike would be 8,200 cfs
and would result in rise of 7.1 feet in the water level at the
initial impact area, which is approximately 2500 feet down-
stream from the dike at Ciccio Road and Mount Vernon Road.
There is no discharge at the dike before failure of the dike
but if a breach should occur, the 7.1 foot increase in water
level at the initial impact area would inundate 12 houses to a
depth of 4 feet.

After crossing Mount Vernon Road, the terrain becomes
low and flat, which would cause flood waters to spread out and
lose momentum. Damage downstream from the initial impact
areas would probably be minimum.

15
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SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations - The visual inspections did not
reveal any indications of stability problems. There are areas
of seepage at the outlet channel and erosion of the crest and
downstream slope of the dam embankment. Deterioration of the
spillway concrete could quite possibly endanger the future
safety and stability of the dam. Additional seepage problems

* may occur due to the higher reservoir level resulting from
stop-plank installation.

b. Design and Construction Data - There is not enough
design and construction data available to permit an in-depth
assessment of the structural stability of the project.

c. Operating Records - The operating records available do
not include any indications of instability of the dam or dike
since construction in 1904.

d. Post Construction Changes - There are no records
available concerning the post-construction changes of the
project. According to the operator, previous stop-planks on
the spillway crest were replaced in 1977. The new stop-planks
are 1.9 feet above the weir crest.

e. Seismic Stability - The project is in Seismic Zone 1
and according to the Recommended Guidelines and need not be .
evaluated for Seismic Stability.

1 6
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SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 PROJECT ASSESSMENT

a. Condition - Based upon the visual inspection of the
site and its past performance, the project appears to be in
fair condition. No evidence of structural instability was
observed in the dam, dike or appurtent structures. The dam
embankment is generally in fair condition with erosion of the
crest, the right abutment and the downstream slope, seepage at
the outlet channel and the possibility of seepage over the top
of the concrete corewall. The dike embankment is in fair
condition but trees and brush may cause seepage probiems in
the future. Other areas of concern include the deterioration
of the spillway concrete, the spillway capacity and the lack
of scheduled and continuous maintenance.

Based upon "Preliminary Guidance for Estimating S S

Maximum Probably Discharge" dated March, 1978, peak inflow to
the reservoir is 5300 cubic feet per second; peak outflow
(Test flood) is 4800 cubic feet per second with the dam and
dike overtopped. Based upon our hydraulics computations, the
spillway capacity is 400 cfs with the stop-planks installed,
which is equivalent to approximately 8% of the routed Test S
Flood outflow.

b. Adequacy of Information - The information available is
such that an assessment of the condition and stability of the
project must be based solely on visual inspection, past per-
formance, and sound engineering judgement.

c. Urgency - It is recommended that the measures pre-
sented in Section 7.2 and 7.3 be implemented within one year
of the owner's receipt of this report.

d. Need for Additional Information - There is a need for
more information as recommended in Section 7.2.

7.2 RECOMMENDATIONS

It is recommended that further studies be made by a
registered professional engineer qualified in dam design and
inspection pertaining to the following:

1. A detailed hydraulic/hydrologic analysis should be
performed to determine the adequacy of the project
discharge. Recommendations should be made by the en-
gineer and implemented by the owner.

2. Inspection of the dam in warm and cold seasons, and
during times of high and low head to determine if
seepage is indeed coming through the dam from the res-
ervoir and not from some other source. The engineer
should also make any necessary recommendations. Items
of particular importance are as follows:

17



a. Evaluation of the dam condition when the reservoir
level is near or higher than the top of the con-
crete corewall. Installation of piezometers up-
stream and downstream of the corewall is desire-
able for determination of the phreatic surface in
the body of the dam. O

b. The origin and significance of seepage at the out-
let discharge channel from the tile drain pipe and
the slopes of the channel.

c. Restoration of the spillway concrete and spillway
left abutment where a large portion of the rock
walls are cracking, breaking loose, and falling
into the spillway channel.

d. Removing the large trees from the slopes and down-
stream toe of the dam and dike.

e. The engineer should investigate the possibilities
for installation of valves on the upstream side of
the dam so as to eliminate pressures in the outlet
when the valve is closed.

7.3 REMEDIAL MEASURES 6

a. Operation and Maintenance Procedures - The following
measures should be undertaken within the time frame indicated
in Section 7.1.c, and continued on a regular basis.

1. Round-the-clock surveillance should be provided

by the owner during periods of unusually heavy
precipitation. The owner should develop a down-
stream warning system in case of emergencies at
the dam.

h 2. A formal program of operation and maintenance pro- p

cedures should be instituted and fully documented
to provide accurate records for future reference.

3. A program of inspection by a registered, profes-
sional engineer qualified in dam inspection should
be instituted on an annual basis. The inspections
should be comprehensive in nature and should in-
clude the operation of the low level outlet works.

4. Deteriorated crest of the dam should be repaired
and paving for vehicle use should be placed or
vehicular traffic completely restricted.

5. Erosion areas on the downstream slope and the
right abutments of the dam should be filled and
slope protection placed.

I S
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6. Brush on the crest, the upstream and downstream
slopes and the toe of the dam and dike should be
removed. The cutting of grass on these areas of
the dam and dike should be continued as part of~teroutine maintenance. •

7. Seepage at the outlet discharge channel and from
the tile drain pipe outlet should be monitored
periodically for measurement of flow rate.

8. Vegetation should be removed from the stone 0
masonry retaining wall at the toe of the dike and
repairs made as necessary.

9. Cracking and spalling of concrete at the spillway
weir and training walls should be repaired. The
wash-out of the left training wall should be re-
paired with new concrete and unstable zones of
rock on the abutments of this wall should be
removed.

10. Mortar joints with moisture and efflorescence at
the outlet headwall should be sealed. 0

11. All obstructions on the floor of the spillway and
outlet channels should be removed.

12. Trespassing on the dam, dike and surrounding land
should be eliminated with strict prohibitive meas-
ures.

13. The gulley and drainage pipe on the service road
should be repaired so as to allow safer access to

b the project.

14. Immediate removal of the stop-planks until all
recommendations and remedial measures have been
implemented.

7.4 ALTERNATIVES

This study has identified no practical alternatives to the
above recommendations.
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VISUAL INSPECTION CHECK LIST 0

PARTY ORGANIZATION

PROJECT /1Ja.,j Arj~bl R.-se . [h,,, DATE: Ala__U _________9_2_9

TIME: _ft.'_3r DXrn.

WEATHER: -in 7 Z - cY'F

UW.S. ELEV. %79 ' ,,19u.s.,

PARTY: INITIALS: DISCIPLINE:

1. -her Nl Pei(nen NAY(oi FymeE-elrh

2. /Vi'rtn Prr-sJr v~i S Cahn c-hg~nre'm.Thc

3. rl.nre -+ehrt S(p cyrer.r.

4. To ,seI Tr_ Cahn -~i,1

5. Ronald Biueccrtri-- NOoir~Aewa 2 3r/fgn Waer-C-i.

PROJECT FEATURE INSPECTED BY REMARKS

I. AMol F'nhbwnkrne-nf PtO, /V G -T r

3. (oncre-f. I4Ics?

5. 6a An.bia.&e ()m#e xfn c

6.

7.

9.

10.

;io.

12.

A-)
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



PERIODIC INSPECTION CHECK LIST age A2

PROJECT e/ ,e ,, DA6r, &:n, T,_,I _I&,

PROJEr.CT FEAPUR9& 4/ All ~a .)YaW; ?~ onere-t Core ),,24//

AREA EVALUATED CONDITION

DAM EMBANKMENT

i * Icrest Elevation 770,4

Current Pool Elevation 76 7. 9'

Maximum Impoundment to Date ,7 kf7On

4 Surface Cracks 0 o bsrv-d S

Pavement Condition Cr ~s &ornag(d bY n"-9"?$

Movement or Settlement of Crest

lateral Movement ,

lVertical Alignment A ppear m 5 ood

Horizontal Alignment

1,Condition at Abutment and at Concrete major 6rosin a# riyhf 06 u 7&7*

Structures

* Indications of Movement of Structural orn - CobserVeJ
'Items on Slopes

ik Sor t-
.Trespassing on Slopes

Sloughing or Erosion of Slopes or 6ro,%on orco on d/S SJOpe
Abutments

Rock Slope Protection-Riprap Failure G rIss #wv n rip roQp -

Unusual Movement or Cracking at or None ob (e.5vcd
Near Toes

Unusual Embankment or Downstream 5ee.po . c7d wet or'eq S 1/ -
Seepage

Piping or Boils ionc, observed

Foundation Drainage Features U/1 kno t/tn

Toe Drains Unknown - " / - drc- p'p wn pp

ra o j/ 4 - - m , .
Instrumentation System

• • • • • • • • • • • •
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PERIODIC INSPECTION CHECK LIST Pag

PROJECT /IVW 8r/taN Reservoir .Aa/m AThA#l14w'j14..,j/

* h PROJECT FEATURE. &&44// J/e W146 By P4A! 6S. - _

AREA EVALUATED CONDITION

DIKE EMBANKMENT

Crest Elevation 77// I -

Current Pool Elevation 76 7!9-

Maximum Impoundment to Date 1 /COW4

Surface Cracks None o6sere ed

Pavement Condition #e,,t4 .,' v.1o,..

Movement or Settlement of Crest oISeFYe

Lateral Movement

Vertical Alignment

Horizontal Alignment

Condition at Abutment and at Concreti 'Y /fldSo.ry w'ain'lg wRV// oi 0
Structures slpe wl,'t ope,, jo'ntj

* Indications of Movement of Structura,
, Items on SlopesL. /t/~~~oneo e •

Sloughing or Erosion of Slopes or
Abutments

Rock Slope Protection-Riprap Failurez 67rmas &' ga,4 rra * s,'es

Unusual Movement or Cracking at or
Near Toes

Unusual Embankment or Downstream None a -5er re
Seepage )
Piping or Boils _

Foundation Drainage Features /

Toe Drains 4//A

Instrumentation System J
Trespassing on Slopes e



PERIODIC INSPECTION CHECK LIST S
Page -'

PRO D ATE Aly4yndJ

PROJECT FEATURE GoA Y ))MR, u- c

AREA EVALUATED CONDITION

OUTLET WORKS-CONTROL TOWER Bric K 5*uc*L-uCre 0/7 d/ 0s 1 r- M O /? i7
I enT bon mbo1 -" _

:a) Concrete and Structural

General Condition

Condition of Joints NO# observed

Spalling fiore-, obser-Ved

Visible Reinforcing

Rusting or Staining of Concrete N

Any Seepage or Efflorescence /Vor0 d Observe d
l not obse rVCd

Joint Alignment

Unusual Seepage or Leaks in Gate
Chamber N

Cracks

Rusting or Corrosion of Steel

. b) Mechanical and Electrical 0

Air Vents

Float Wells

Crane Hoist /A

Elevator

Hydraulic System

Service Gates 3o" O 0 ie VOIVe, Opcrcab)-

Emergency Gates

Lightning Protection System I/A

Emergency Power System 0

Wiring and Lighting System

. 0 0 0.. . . . . ... .... . . . . . . . . . .. 0



PERIODIC INSPECTION CHECK LIST

Page A-.5
PROJECT Aew )Pr,-)bn Res,-- r ya hATE p414ndld

PROJECT FEATURE Le)- -evel (V1e BY /-

AREA EVALUATED CONDITION

OUTLET WORKS-OUTLET STRUCTURE AND A7/c5onrj/ Hecdw'al]/
OUTLET CHANNEL

General Condition of dsary / r

Rust or Staining None- observed

Spalling f/l,4

'Erosion or Cavitation NOre Obseg'

Visible Reinforcing

, Any Seepage or Efflorescence 
0 Qnd eff/rCSeCm, o/o,,g" /01 7t's

Condition at Joints some Crqck/ir5

Drain Holes Jn know

i L jChannel

Loose Rock or Trees Overhanging Some, 4r
Channel

Condition of Discharge Channel ou / s /3s /t7 hann/

iS

A-S-
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0



PERIODIC INSPECTION CHECK LIST Pag
Page -~

PROJECT hew Br, im- Reservo'-r Aqm DAE T E /!6 / 9V 47"

PROJECT FEATURE Conrrxte 5,/k, BY P/11/4AMT4i.Z"C.

AREA EVALUATED CONDITION

CUTLET WORKS-SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

a) Approach Channel

General Condition Coad

Loose Rock Overhanging Channel -

Trees Overhanging Channel )
Floor of Approach Channel NQ-tdra //e boi om)

i b) Weir and Training Walls

General Condition of Concrete poor

Rust or Staining NOr obneVd

Spalling Alanj cracI W / 0/ ,

Any Visible Reinforcing /rOa'r ob!2/rve/d

Any Seepage or Efflorescence / t C rac-ks ond ,m opoSds

Drain Holes A/

c) Discharge Channel

General Condition F/

Loose Rock Overhanging Channel UnlStab)M k flciS Q* /i' Qb7/7?Tl/
I 5

Trees Overhanging Channel ome

Floor of Channel ed ock

Other Obstructions Sou dders Qd 5"fl/ 9-re" s 'r
sp,/Ow Clonn./ 0

-S
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ENGINEERING DATA AND CORRESPONDENCE
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NEW BRITAIN RESERVOIR DAM

EXISTING PLANS

"Proposed Roaring Brook Storage Reservoir"
New Britain Water Works (1901)
Percy M. Blake, Engineer
Hyde Park, Mass.
1 sheet

"Dam and Dyke - Construction Details"
New Britain Water Works (March 25, 1903)
Percy M. Blake, Engineer
Hyde Park, Mass.
1 sheet

"Wasteway Crest"
New Britain Water Works (Oct. 6, 1904)
Percy M. Blake, Engineer
Hyde Park, Mass.
1 sheet

"Wolcott Reservoir Dam"
New Britain Water Works (Dec. 1904)
Percy M. Blake, Engineer
Hyde Park, Mass.
Set of 8
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NEW BRITAIN WATER SYSTEM PAGE 2 0

Water can be added to Wasel Reservoir by gravity from !-Wolcott Reservoir.
No flow from Wolcott can be obtained at !'asel when water from Patton Brook
is being drawn. I-later can be Dumped to Uasel Reservoir from Harts Ponds,-

I either North or South though the Hart Pond Pumn Station. 0

A connection is under construction to allow Whinville to floww by qravity
.!asel, Nepaug to be pumped to Wasel, or White Bridne Brook water to he
pumped to Wasel.

HART POND: These reservoir or ponds are fed naturally by runoff from the
surrounding drainage area. The drainaie area is 1.3 square miles. W.1hen
full the Morth pond contains one'hundred eight-nine million (189,000,000)
gallons of water and the Soith pond contains sixty-three million
(63,000,000) gallons of water.

Water from either pond can be pumoed through the Hart Pond Station to Wasell
Reservoir. Water from the South pond can flow into the North pond throunh
a pipeline and when full, overflow into the North Pond.

Overflow from the North Pond is wasted.

WOLCOTT RESERVOIR: This reservoir is fed naturally from runoff over the '

surrounding drainage area. The major break feeding the reservoir is callec
Roaring Brook. The drainage is 2.5 square miles. !When full, Wolcott
contains on hundred seventy million, ninety-five thousand(170,095,000)
gallons of water.

m Water from Wolcott can flow by gravity to either Shuttle Meadow Reservoir
or Wasel Reservoir. Overflow from this source is wasted.

PATTON BROOK PUMTP STATION: This source is a shallow well which can producE
1.2 million gall'ons of water per day. Patton Brook which recharges the
ground water aquifer has a drainage area of 2.2 square miles. There is
only minor surface water stroage at this point. 0

Patton Brook pumps water to Shuttle Meadow Reservoir through the ,!olcott
pipelines. When in use Wolcott cannot be used to replenish '!asel but must
flow into Shuttle Meadow Reservoir also.

NEPAUG: Nepaug is a large reservoir owned and operated by the metroool-
itanDistrict in Hartford. The New Britain Water Department has a connec-
tion with this supply so that water can be purchased from the 'letronolitan
District Commission.

Throunh the ',epaueg Pump Station, water can be pumped into the line from
Whigville Reservoir to the Filter Plant, or Shuttle 'leadow Reservoir
at the East or West canals.

No water from Whigville can be used at this time. Because some of this
water is used for consumption onthe trip to New Britain, chlorination for
disinfection is applied at flepaug.
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SUPERVISIONJ OF DA-1S i., 1

In-i t ed, INVENTORY DATA
By IN_ _ __ _ _ _

Date ~2-2Z224r.,1 e

Narne of Dam or' Pond _________________________

CodeNo.

Nearest Street Location

Town iI ~

a U.S.G.S. Quad."0

Name of StreamZ= A d~, At 72 0 siI
Owner'I2~)2A ~ /

Address /2 1 J 4l.* 2-~

Pond Used ForlAZ-Il~~2/ji

Dimensions of Pond: Width Lengthi Area 5 . )

Total Lengta of Dam YvS "-,o Lsen at,1. oZ Spil•way

Location of Spilla .1v-atonof.pllay_

1cithL o. :Fond Aove Streai ",cd

~ Height of E-'ban~crernt ALove _zalw~ /& t m S

Type of Spillway Construction Oc- &,L.o u ..cw

Type of Dilh2 Construction 2

!-ow'nstream Conditions 16&;Z.( 2

Surrmary of rile Da ia t tc,
R, maek<s ,, __

Would Failur Cause Damage? ,, _ _ _ __ _Class _ _

* 0 0 0 0 0 0 0 0 0 0 0 0 S 0 0 0
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PHOTO 3 -Crest and upstream slope of main embankment. Note ' S

brush and grass on riprap (July, 1979).

PHOTO 4 -Downstream slope of main embankment above gatehouse. 1

Note erosion, brush and trees (July, 1979).

US ARMY ENGINEER Div. NEW ENGLANDNeBrtiRsevrDa
CORPS OF ENGINEERS NATIONAL PROGRAM OFI ew ritai BRk virDa

WALTAM, ASSINSPECTION OF ~Wolcott, Connecticut
CAHN ENGINEERS INC.C* 2760K

EN OWN.E NON- FED. DAMS .DATE.A 22PAG2.

0 0 0 0 000 0 0 0 0 0 0 0 0 0
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PHOTO 5 -Crest and upstream slope of dike. Note heavy brush

and small trees (July, 1979).

h 0

PHOTO 6 -Stone retaining wall on downstream slope of dike.
Note open joints and damaged stones (May, 1979).

US ARMY EN4GINEER DIV. NEW ENGLAND NATONA PROGRAM Reerora
CORPS OF ENGINEERS NTOA PRG MOFRoaring Brook

wALTmAM * MASS INSPECTION OF Wolcott, Connecticut

CAHN ENGINEERS INC. CE# 27 660 KB 0

WALNogFINC 1 NON- FED. DAMS DATE Aug.- '7 9 PAGE C-3
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PHOTO 9 -Left training wall of spillway. Note cracks, lime
* deposits and wash-out at lower end (July, 1979)

0

~7N,

6 ~ 0

PHOTO 10 -Right training wall of spillway. Note cracks,
spalling and efflorescence (July, 1979).

6 0

US ARMY EN4GINEER DIV. NEW EGADNew Britain Reservoir Dam
CORPS OF ENGIN4EERS NGNDNATIONAL PROGRAM OF Roaring Brook

WATMMMASINSPECTION OF Wolcott, Connecticut
CAHN ENGINEERS INC. CE* 27 660 KB 0

EALNGINRCN N ON- FED. DAMS DTEAUg. '7 PAGE C -
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PHOTO 11 Left spillway abutment. Note overhanging boulders,
general erosion and boulders in channel (July, 1979).

PHOTO 12 -Spillway discharge channel and stop-planks. Note
cracks in weir crest and deterioration of concrete 0
at base of weir (July, 1979).

US ARMY ENGINEER DIV. NEW ENGLAND NATIONAL PROGRAM OF Roa rig i BRook virDa
CORPS OF ENGINEERSRornBok

INSPECTIO OFS Wolcott, Connecticut
*CAH4N ENGINEERS -INC. ISETO OF CE # 27 660 KB ?70

WALLiNGFORO. CORN NON- FED. DAMS DATE Aug. ' 7 9 PAGE C-
IENGINEER
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J4NLW a-, ! A RF A4 LOTT., C iv t

I. LKYNANa T TLST r2V;OM)1!CL-hL

AS~~ R)!Sj

- - AR7FORV OFFIC P.A.~ 27.P'iL CE FR6MI PA A~I

c) FROM NEP- ACE Pk~;?AY3)7.KNOL. f0KL T/t ,IAT!*1G MX

h ISCHARGL& "- allIDE RI FrcJK PMf -PLEAK fL'V PAIEL-

PPW F 21CC £2F&. t'I-L.

J) PLAK !t < PMF 1: 2 100 .1 3 3C 2 F,

2) 'SPILLWAY/ P*SGN FLOGD ('L)

1, AT]$ L) tT I 1 VF VAY ACcok0l01 O V PoMME.N LI I1 .,

-S IZE'' .LZ ("'AX) 7cC. Ac + 04sbo~f

3 9'(1) 1k E)

UL.6IJ rIL~'~ IY L. F:<'i ELLV. .11N AVAILABLE DRAW)PJL?2 by
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Computed By____________ Checked By d179(t 9177
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MNvJ ?>RTAtN RERVOIR 1 PAO\

STORA-.GF 1iiE 0.%. IV.VENTc~R-/ OF .IA MS INDICATE5 C A ?AITY

AT FLovs LUNEL.Y6'.L As 1z2o Ac..F1.T-TA
RF\ BRTMN VJA Co0VkpAA\+ QtIVE.E, TME- CAA ITD

AT F-Low L-%R'E AS 1"70,000,000 qALLOMS OPR

52OAc. FT.-

CE.- WILL O)S 520 Ac. F. As 4T~E'o'M

XT r-L o \ LINE AV~v CALC'LA,1TF. HAMtOA

CAArci7Y AT TOP OF 1)AW (5T~E~T~
FLOW ).-tiE A14Y-- Tb, _s>\ e 1P7OAc.FT.

(M d. TR C F , 700Ac FT)

b&i. HA\Ak P0TEt.4T,L-
TIA, 1 Nv IS L-OCA-VhS (:t) 4 5oQo' U/s> FRzAA A 6-kcuF
OF H<OMF-5 Ai-oNG RaAFRiNG b~lo K NEA?. MT-, VE.RNONt
R<)A,. ) V0T440ACQV(ZtA.c7r F- Ek e\7plA S.Wo

AL~o kiks A SE.ON TiA- S-E &o~T~
DIE1= LQOZAT- Ct- Zo~oc> 0/S FROV4A &RIOUP

OF "c3H-5~ MEAR kAT-4ENON RcXD, AT A bocAK

OOAMXhW~ NEAR T~- -DE. -TtE kAo "E$ A
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Computed By ~' ~Chocked By-nc Date 3 L L 2
Field Book Ref.______________ Other______Refs.____ Revision% __________

NEJ BRITAlm RESERV1DI, DAMA

2,1 coqDi) C4AS,-,F1CpA.-i-ON

LUL SIZE SHI\LL

V-IAZAD "4\G~

a) PE Av. 1tWLo%\ PMF'3 5 2 0CFS

b)5$P1LLW&Y (OUTFLQ\J) R\A-VkM CURVJE

LTRNE spuoiLL4' i-s A cotPoORD WEIR OP rRAPF-zGIAL1

T4E Tc P cF TM CRF?-~ T AIA RUBSLE WvEIR H4A-s

5ToP-PLAN< ),ctl \tAH 42~Y ZVtE -oPPE-D i A S'POND
T~r CREST. OF Tf4F- \*ER PLUS :$TQP' PLAtOW-~ -

) -7ib'MA$L I I PLAN~ TR I-E GTH OF TH4E -(&ILL )A'T 1

6RF-57-. I-,. 4=o' ANZ TJAF D15TAN(kF FROMI 714,E
T-OP 0F Tf4E TPPA4$T TII b ogT4
J)AMA ()EL-'7ot4 15 2.
Ti4E W~EIR IS LocA4TE.r. 10 A R cH cNaThLIANT
T14F stQr.Es OF THF- CAANWEL- &I.5,F VETICALt)'i'
T o EL,(±Y7'75 ATr -r/Fl V$1F\,SE Kz: F6

b -3
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Cahn Engineers Inc. Consulting Engine,-s

Project NQN- F'QRAL PAMt INSPC'ION Sheet ,4 . of /:k-

Computed ByRVChocked_8 Date

Field Book Ref.__ Other Refs. Revisions

AA
NEW BRITAIN RESERVOIR

3b- CONT'D) OUTFLOW RATING CURVE

DATA FROM RA\/ BLAKE PE, PW&

SJ"NEW BRITAIN WW -WOLCOTF RE5ERVOIR-

"1"WASTEWAV CREST 19o4-) AND C.E

EL 765 MSL W.S. FIELD SURVEY (07/79) 0

STOP F- /A 1N 5---5- L7 ;

E L 765.5 M5L .S
, /.EL 762.0 /SL

I<I1' -I..~..... ...

SPILLWAY DISCHARGE COEFFICIENT, AS5UME C 3. 3

USING THE TOP Of-- 3T-PLANK,, AS PAXUlv;(ELEV 768' HGL) THE-
SPILLWAY DISCHARGE IS APPROXIMATED BY .... t

3/2 3/2
-9 H v (+1.l5

Li)EXTLNSION OF RATIC'G CURVE FOR SURC-ARS" HEAPS ABOVE TOP

OF DAM

TIHE DAM IS AN EARTH FILL PAM OF 15' TOP' WWpTH, WITH THE

UI FACE ON A 2 H TO I V 5LOPE AND THE P/S FACE ON A

2 No IV .-LOPE. THE EIBANkvMENT LENGTH, EXCLUPIN6 THE

SPILLWAY IS (t)374' HORIZ. (TOP @ ELEV. 770,-M4SL.)
THERE IS A 30" DIAMETER CAST IRON PIPE) L =tr3;
WI-IICH IS GATED ON THE 9/5 SIDE OF 7HE DAM. THE L/

INVERT IS AT EL 742- MSL ANP THE D/S INVEF< IS AT

ELEV 735' MSL. Z)-4

• 0 0 • S • 0 • 0 S 0 S 0 0 S



-Cahn Engineers Inc. Consulting Engineers 1

'roject NON - rE~b~FR ,DAM )AI]sPFCT/IL) Sheet.' of J.L
Computed By Chocked By - "( Dote 8//4
'ield Book Re. Other Refs. Revisions

NLW' 13H1-AIN kl-,v, DAM1

t 0
Jb-Lt CONT'D) OLTFLOW RAIING CURVE

THERE IS AN EARTH F(LL PIKE LOCATE-P (1) 800' NE OF Tf 5

PAWI ON TilE 6.E. 5HoPF. OF NEW BRITAIN RESEOIVI, THE TOP-"
OF THE WiK- 15 15' WIPLt AND () 3 4 L' LON&. (7fOf' .LLV AT

771' MSL). TH& UIS 5LOPE 1.3 10 I ANP THY D1s "O&:
15 2 I  TO I .

roo

ASSME C-: 3,o FOR LARTH EtANFIELNT cD9KE PAN)

C :2,0 FOR oVLRFLW AT SIELS OF LIKE .
C-2.7 FOfR RGC LUSL CLEFT !IrL. Of ,,I)

ASSUME t E0JIVALENJ LLNG7-I FOFP TtIlL "'A I AN

PIKE AS FOLLCVV.,

Sa) DAM 5/2 , 5 /2z .o9LR = 2/3 (s/i) (5H-2 6 .7)o3)(H-?i H .

LL 2/3 (9 /1)(H-?4" '- (0/3)(/1)(H-8) FOR 0 z H"8

= (0

L'= 45 (H-h 0 ) 4 ?/3()l/I)(H-, FO , H-8

.'I ho) 3/?- 1 1,6 - 5//2 )S L 1' 1 5 zl  'g

HO E.E , q - ' H N ' (a, -1.-,,) :/oocf .

Q, 14.6 (H(- )

0 0 0 -0 0 0- 0 0 0 0 0 0 0 06 0 0



Cahn Engineers Inc. Consulting Engineers

Project N()N- FEQAL DAI v INSPL.T- ON Sheet . of /..

Computed By Choke B Date 77
Field Book Ref. Other Refs. Revisions ....II "

NEW BRITAIN RE5E.tVOIR PAM

3b- , -CoNT') OUTFLLOW RATING CURVE

b) PIKE

(LR) (2I3)(711)(H--3) l- -  .(q): g.(.I)H5 z  6: (-

L)  ( 13) (7/+) (H - 5 " 3) 2 .0 (1,2 ) ( H- 4 . ( +/ 5

THE TOTAL OVERFLOW RATIING r-URVE CAN BE APPROXiM!ATEP E5'"

Q Qs 122(HZA3/2 • 03 ( - 3/2 - + r"--. '  ,..

2 - C2 LH-2,4 f- 1036( H -) 3 - + L, .J

THE OUTFLOW CURVE I PLOTTSr1U. ON T.HE NEXT pA-)E
,~~Q _ SEW y OP SPILL,\4 F_L. 765

II L. ,-. i ToP Or SPiLL14ky CS414 12 L E-L.775.....

PIKE PA N1

0) SUR:HARGE TD PACE Op

IL .'") @ p< " PMF A ,.1'

K 1 '/2 PF = ,4'

0 0 0 0 0 0 0 S 0 0 0 0 0 0 0 0 0



'Cahn Engineers Inc. Consulting Engineers .
Project NON -FEDJERAL DAM INSPEMTON Shoot- 7' of /

Computed By R, '. . ChcedB Date 8 LL/7 L2-
FieId Book Ref. Other Refs. Revisions -

NEW BRITAIN RESERVOIR PAM

3. C.CNT'P) OUTFLOW RATING CUkVE

774 -

K .- 0
14

zQ _ 3 DAMN ELEV 71/Q).4- M-fi-

770

-CS _ -- a _ _ _ _

I 2 3 4 5 6 7 8 9 to

DISCHARGE (000 CF3)

NOTr : THULE 15 A 50 GAILP CAST IROt, PiPE, INV. LLLI/ (-) 742
@ BASE OF PAM, AND 15 (t) 78' LONG (HOKI(- .
THIS IS USUALLY CLOSED, ('T MAY bE CPEF!E) VUVIFNG HIG)-J
FLOWS. BASED ON *H 30' @ PMF THE OC;TFLOW
REPRESENTS LESS THAN 30/o OF TOTAL OUTFLOW Ak.

THREP-FoRa IT 5 Nr--GLEcTEJ> FOR TNH COHMPO)TA-T"oflS.

)D-7
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-Cahn Engineers Inc. Consulting Engineers

Computed By Chce B__W Date LL2LJ...
5Field Book Ref._____________ Other______Refs.___ Revisions__________

NLWV BRITAIN RLSERVOIFR PAM

4) EFFECT OF £!JRCBJAPGE STOR~AGE ON MAX/IUM PRObtABLE PISC fARCGE
MOTFLOW)

2) RLSLK-VDIR Ak~r- C- FLOV\J LINE A 5A

A$~>kE AMERACIE AREA VJITHI~l EK0ECIEZ suo c Aq(E A=64Ac.
b)ASGUM'E NORMAL POOL LEVEL & S70P LOG CKEST (ELEV 768'-L)

0) WATERSHED AREA 2.45 SQ. UL (SEE PG, 1)

J) DISCF4ARc3E (Of.) AT VARIOUS, .SORCI-ARGE ELEVATION'S

3"~ V =64 13 )92~ A,:FT 5 0(I92)/(245),,533i.J 1.4-1"

If5' V = 6+,,5 320 AFT 5* S 320)/[(2A45 53,j 2,4r,

FRom APpAc!,'r-,jATE STO!RA6E ROUTING NEP?-ACE GUPE LINES, (19"MAX
PROBA'BLE- ,.0. IN NEW ENGLAND)

Q~~~j (~1 /19) ANJ) FOR 1/2 PMI- Q Q' I5'h

'FOR

H ' Q,0 i 4890 CF- Qp 2240 c~

H 5' p Q 4 ~6 2OrFS t- 1970 cF3

9 NOTE :FROMI CONN PEP - WYATER f RELA-TED RE50UP ;S - NVENTORY SPE-I

(19 74) )' CUE, M EAI UR F: (0~5 1- 24000) A Z' 46 Ac (EL 76 3)
A z 6 Ac (LL 780'MSL); RAY BLAKE, ENGR,
NBWW f1190f) PROPOSED ROARING BRcOK STORAMGE 9FL5EKV/0I< A _ 79 Ae

(EL 2ZO NBWW % EL 776 frGL ;BY INTERPOLAiTION, L5E
A =64 Ac AS AVM LAKE AREA WVITHIN EX PE CTED SQRCI-ARG, .D-8
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• roject NON - FEDFRAI DAM INSPECTION Shoot 9 Of. -

Computed By Chocked By Date
Field Book Ref. _Other Refs. Revisions . .. ..

NEW 3RITAIN RESERVOIR PAM

U 4-CONT'P) EFFECT OF SURCHARGE STORAGE ON PEAr )UTFLV

e)PEAK OUTFLOW (QF')

* 0
USING NED-ACE GUIDELINE5 " SURCHARGE S-'"AG" ROUT!N6 .LTNMAT

METHOD

ap 4530 .FS H 4.L' FOP Qp, PMF
,3

O,3 2,50 CFS H g 3,4' FOR Qp 1/2 PM4

I f) SPILLWAI CAPACITY RATIO TO OUTFLOW

SPILLWAY CAPACITY TO TOP OF DAM Qs = 4,7C cF5

.. SPILLWAY CAPACtTY 15 ) o OF THE OUTFLOIN @PMF ANIP
(f) f8 01 OF THE OOTFLOW @ 12 PtMF

_OT THE OUTFLOW OVEr< THE DI.'E 6 PMF CONTRII')TL.:',

(t) 1700 CF.S TO THE TOTAL Q OF ) 480) .1-0
,"THE OUTFLOW AT THE PAl SITE TO RCA PING kCr...

15 (t) 31CO CFS AND THE SPILLWAY CAPACITY WILL

REPRESENT 'Z% OF T1-E OUTFLOW TO ROARING

BROOK. 1

l...9

0 00 0 00 0 0 0 0 0 0 0 0 0



Cahn Engineers Inc. Consulting Engineers 5

Project N ON rLD1kA1_. , PAM INS .71.Sheet 10.. of /,J

Computed By C e . Date /L , .

Field Book Ref. Other Refs. _ _ / _Revisions _ __ _....

NLW 1f-dTAIN HLESERVOIR PAM
* S

5) SUMM.ARY

a) PEAK INFLOW Qp m PlIF , 5300 C-FS ' 12. PF E 2650 CFS

b) PEAK OUTFLOW Qp = 400 CF5 QP - 2.150 CF.,

c) SPILLWAY 14AX, CAPAC1TY Q5 ; 400 CFS OR (1) 8% Op OR (-t) 18%

Th4REFOV, i AT TEST 'LO z 71S4F -PM%:: T4E .DAM IS oVERTOPF-E.. •

1,').7' ANC DIKE & E AN AVERA&E

SOCA, GE Abov E STOP PLARKS OF*) ,1 0
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WITA 4 AqiER.PGJE soc"&RE AJe.oF Y !E'DP ~T PL AR~ V,
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MAXIMUM PROBABLE FLOOD IrFLOWS
NED RESERVOIRS

Protect q D.A. MPF
(Cfs) (sq. m.) cfslsq. mi.

1. Hall Meadow Brook 26,600 17.2 1,546
2. East Branch 15,!00 9.25 1,675
3. Thomaston 158,000 97.2 1,625
4. Northfield Brook 9,000 5.7 1,580 0 0
5. Black Rock 35,000 20.4 1,715

6. Hapcock Brook 20,700 12.0 1,725
7. Hop Brook 26,400 16.4 1,610
8. Tully 47,000 50.0 940
9. Barre Falls 61,000 55.0 1,109 0
10. Conant Brook 11,900 7.8 1,525

11. Knightville 160,000 162.0 987
12. Littleville 98,000 52.3 1,870
13. Colebrook River 165,000 118.0 1,400
14. Mad River 30,000 18.2 1,650 0 0
15. Sucker Brook 6,500 3.43 1,895

16. Union Village 110,000 126.0 873
17. North Hartland 199,000 220.0 904
18. North Springfield 157,000 158.0 994
19. Ball Mountain 190,000 172.0 1,105 0 0

20. Tovushend 228,000 106.0(278 total) 820

21. Surry Mountain 63,000 100.0 630
22. Otter Brook 45,000 47.0 957
23. Birch Hill 88,500 175.0 505

* 24. East Brimfield 73,900 67.5 1,095 0

25. Westville 38,400 99.5(32 net) 1,200

26. West Thompson 85,000 173.5(74 net) 1.150
27. Hodges Village 35,600 31.1 1,145
28. Buffumville 36,500 26.5 1,377 -9
29. Mansfield Hollow 125,000 159.0 786
30. West Hill 26,000 28.0 928

31. Franklin Falls 210,000 1000.0 210
32. Blackwater 66,500 128.0 520
33. Hopkinton 135,000 426.0 316 -0
34. Everett 68,000 64.0 1,062
35. MacDovell 36,300 44.0 825

±± S

iiI

0 0 0 _O 0 . .. S .0 0 0 0 0 0 0 S 0



0 0

MAXIMU14 PROBABLE FLOWS

BASED ON TWICE THE
STANDARD PROJECT FL('Xt

(Flat and Coastal Areas) 0

River SPF D.A. 19F
- c (sq. .) (cfs/-sq. mi.)

1. Pavtuxet River 19,000 200 190

2. Mill River (R.I.) 8,500 34 500

U 3. Peters River (R.I.) 3,200 13 490

4. Kettle Brook 8,000 30 530

5. Sudbury River. 11,700 86 270

6. Indian Brook (Hopk.) 1,000 5.9 340 -

S _0

7. Charles River. 6,000 184 65

8. Blacketone River. 43,000 416 200

9. Quinebaug River 55,000 331 330

* S

* aj

iii
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ESTIMATING EFFECT OF SURCHARGE STORAGE
ON MAXIMUM PROBABLE D~ISCHARGES

0 0

STEP 1: Determine Peak Inflow (Qpi) from Guide
Curves.-

STEP 2: a. Determine Surcharge Height 7o, Pass
6Q l

L ~b . Determine Volume of Surcharge
(STORiJ In Inches of Runoff.

c. Maximum Probable Flood Runoff In Now~
England equals Approx. 19", Therefore

Qp2 = Qpi X (I STORi)
19

STEP 3:0a. Determine Surcharge Height and
"STOR2" To Pass 'Qp2"

b. Average "STORi" and 'STOR2 "and A ,2

Determine Average Surcharge and
Resulting Peak Outflow "Qp3".-

V .



b SURCHARGE STORAGE ROUTING SUPPLEMENT

STEP 3: a. Determine Surcharge Height and

"STOR2' To Pass 'Qp2"

b. Avg "STORi" and "STOR2" and

Compute "Qp3.

c. If Surcharge Height for Qp3 and

1("STORAVG" agree O.K. If Not:

STEP A: a. Determine Surcharge Height and

"STOR3' To Pass "Qp3"

b. Avg. "Old STORAVG" and "STOR 3 '
and Compute QP4,

c. Surcharge Height for Op4 and

"Now STOR Avg'9 should Agree

closely



SURCHARGE STORAGE ROUTING ALTERNATE

* I STOR0
QP2 =QPI X 1I 19,

Qp2 Qpt -'Qpi (STOR

19/

FOR KNOWN Qpi AND 19' R.O.

Qp2 STOR E L.

EL.



"RULE OF THUMB" GUIDANCE 'FOR ESTIMATING
DOWNSTREAM DAM FAILURE HYDROGRAPHS

Tpo

i P ,/QpT •I2zs

/ /

I, 0,

T -T,

STEP I. DETERMINE OR ESTIA4ATE RESERVOIR STORAGE (S) IN AC-FT AT TIME OF FAILURE.
STEP 2: DETERMINE PEAK FAILURE OUTFLOW (QpI). ' .

Wb= BREACH WIDTH - SUGGEST VALUE NOT GREATER THAN 40% OF DAM

LENGTH ACROSS RIVER AT MID HEIGHT.

Yo = TOTAL HEIGHT FROM RIVER BED TO POOL LEVEL AT FAILURE.

STEP 3: USING USGS TOPO OR OTHER DATA, DEVELOP REPRESENTATIVE STAGE-DISCHARGE
RATING FOR SELECTED DOWNSTREAM RIVER REACH.

STEP 4: ESTIMATE REACH OUTFLOW (Qp2) USING FOLLOWING ITERATION.

A. APPLY Qpj TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYING

VOLUME (VI) IN REACH IN AC-FT. (NOTE: IF V1 EXCEEDS 1/2 OF S,

SELECT SHORTER REACH.)

B. DETERMINE TRIAL Qp2.

Qp 2 (TRIAL) = Qp, I--) 9
C, COMPUTE V2 USING Qp2 (TRIAL).

D. AVERAGE V1 AND V2 AND COMPUTE Qp2.

opt= Op, (I- s)

STEP 5: FOR SUCCEEDING REACHES REPEAT STEPS 3 AND 4.

APRIL 1978

viii

- .@ 9 0 0 .... • o _ . • . .0 0 *0 0. 0 0 0 0



APPENDIX E

r ~INFORMATION AS CONTAINED IN --

THE NATIONAL INVENTORY OF DAMS
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